Objective: Advanced practice nurses (APNs) have been shown to provide effective quality healthcare when treating dyslipidemia, diabetes, and hypertension. As these conditions become more prevalent, APNs are becoming more widely used and respected and are a cost-effective alternative to physician-based healthcare. The Cleveland Clinic Preventive Cardiology and Rehabilitation program has progressed toward an APN-managed clinic for the past 5 years. Methods: From 1987 to 1994, the clinic was traditionally a physician-based model. In 1995, physician extenders became part of the practice. In 2002, the transition began toward an APN clinic. An initial change included continuity with one APN when scheduling follow-up visits, triaging telephone contacts, and giving prescriptions. Documentation was changed to include the APN. Policy was revised to allow ''incident to'' and independent billing to address revenue and accessibility issues. Schedules reflected APNs as providers. Algorithms were developed and revised jointly between APNs and physicians. Results: Patients have verbalized satisfaction with APN care. Survey data over a 12-month period indicated that in 5 of 8 questions pertaining to provider care, percent excellent or very good scores were 83% to 96% using a Likert scale. In the remaining 3 questions, scores ranged from 84% to 94% for the ''yes, definitely'' response, which was the most favorable response. Total APN visits for May 1, 2006, to May 1, 2007, were 2,522, billed independently, providing $476,031 in charges. Outcomes data for primary and secondary prevention patients showed an average improvement in the following laboratory results: 48 mg/dL total cholesterol, 36 mg/dL low-density lipoprotein, 3.5 mg/dL high-density lipoprotein, 99 mg/dL triglycerides, 3.68 mg/L ultra sensitive C-reactive protein.
F
or the past few decades, advanced practice nurses (APNs) have been involved in healthcare delivery in a variety of healthcare settings including chronic disease management, hypertension, diabetes mellitus, and lipid disorders. 1Y7 With the continued rise in healthcare costs, constraints on office visit time, and increased focus on patient satisfaction, APNs continue to provide an alternative to physicians as healthcare providers. 4, 8 As these chronic conditions become more prevalent in the United States, APNs will continue to be more widely used and respected and will remain a cost-effective alternative to the physician-based model of healthcare.
The primary purpose of this descriptive article was to discuss the history and transition of the Cleveland Clinic's Preventive Cardiology and Rehabilitation Program from a traditional physician-based model to the APN-based model that it is today. The impetus for this change evolved from 3 areas of concern: continuity, patient access, and patient and staff satisfaction. In addition, preliminary data on clinical outcomes, patient satisfaction, volume, and revenue that support the positive effects of this change to an APN model will be discussed.
History
In 1985, the National Heart, Lung and Blood Institute formed the National Cholesterol Education Program (NCEP). 9 The NCEP was developed by a panel of experts (later called the Adult Treatment Panel). The objectives of the NCEP included broad-based education of patients and providers with the specific intention of reducing the prevalence of high cholesterol, especially low-density lipoprotein (LDL) cholesterol and the burden of cardiovascular disease. In 1988, the NCEP published its first set of cholesterol treatment guidelines. 10 These guidelines provided a systematic clinical approach to the treatment of high cholesterol based on strong evidence from clinical trials showing the association of high cholesterol to arteriosclerotic heart disease. In 1991, Cohen and colleagues 11 found that only 17% of patients with elevated lipids received treatment for high cholesterol, further highlighting the need for specific guidelines.
In 1993, the NCEP published a second set of more aggressive cholesterol treatment guidelines providing lower LDL goals especially for patients with established coronary heart disease (CHD). 12 The third version of the NCEP, written by what was now characterized as the Adult Treatment Panel in 2001 (Adult Treatment Panel III), provided a set of guidelines that was even more aggressive and that suggested lower LDL goals for patients with multiple risk factors, especially diabetes mellitus and CHD. 13 These lower goals in patients with diabetes were in accord with the American Diabetes Association's recommendations. 14 Parallel to these national advances in lipid management, Cleveland Clinic established the Lipid Clinic in 1987 under the direction of Dr Bernadine Healey, head of the Research Institute at the Cleveland Clinic. Physicians from various specialties including hypertension, nephrology, vascular medicine, internal medicine, and endocrinology joined the practice with minimal support staff, including one part-time secretary and a registered nurse (RN). This traditional physician-based model focused on treating hyperlipidemia and provided some attention to the management of hypertension and diabetes mellitus. Research studies were composed of 2 large National Institutes of Health trials (postYcoronary-artery bypass graft, The Bypass Angioplasty Revascularization Investigation) and several pharmaceutical studies. 15, 16 In 1995, the Lipid Clinic was combined with the Cardiac Rehabilitation program and was subsequently known as the Preventive Cardiology and Rehabilitation Program. In addition to the name change, the clinical practice changed. The focus became global, addressing all traditional (dyslipidemia, hypertension, smoking, sedentary lifestyle, diabetes mellitus, and obesity) and nontraditional or emerging risk factors such as uric acid, fibrinogen, homocysteine, Lp(a), and (more recently) ultrasensitive C-reactive protein (usCRP).
A significant change included the addition of various nonphysician clinicians that included APNs, a physician assistant (PA), and RNs, along with a multidisciplinary team of physicians, exercise physiologists, and dieticians. The vision was to have an APN model, using APNs as the primary providers of care in the clinic component of the program. In this clinic, APNs refer to either clinical nurse specialists or nurse practitioners. In the state of Ohio, all APNs are master's prepared, are board certified, and are able to apply for prescriptive privileges. Advanced practice nurses work in collaboration with physicians and have a standard care arrangement.
Algorithms, supported by evidence-based research, were developed to guide practice. Research efforts were expanded to include analyses of CHD risk and outcomes. An electronic medical record (EMR) and a database were implemented and became an integral part of tracking patient care and analyses for research. Institutional review board approval was implemented for the database research queries. Specifics of the traditional physician-based model will be discussed below and later contrasted with the APN model.
Physician Model
Initially, new and follow-up patients were seen only by a physicianVa traditional patient care model. With the addition of APNs, RNs, and a PA (in 1995), patients were seen by both the nonphysician clinicians and the physician. At the patient's first visit, one of the nonphysician clinicians gathered demographic data, vital signs, height, weight, waist measurement, medical history, social history (alcohol, tobacco), family history, lifestyle habits (dietary and exercise patterns), concurrent allergies, medications, and completion of billing tickets. The physician then reviewed pertinent medical data with the clinician, subsequently met with the patient, performed a focused physical examination, and formulated an initial impression and plan. Visits were billed under the physician. When laboratory results drawn on the morning of the initial visit became available, the clinician formulated revisions to the physician's original plan, presented it to the physician for approval or changes, and ultimately documented the final plan including completion of all correspondence to the referring physicians and patients. The clinician also called each patient to review laboratories and the final plan of care. The correspondence letters were signed manually, only by the physician, and this process often took 6 to 8 weeks to complete. This timeframe was often a source of patient complaints and low satisfaction. Although the clinicians actively participated in the visit, clinician names were not included on any medical documentation or correspondence.
At follow-up visits, the clinician updated pertinent data and drafted an updated plan of care. This information was reviewed with the physician who met with the patient and the plan of care was finalized.
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Again, only the physician signed the correspondence and medical records, and visits were billed under the physician's name. For the experienced APN, this role had limited autonomy and various secretarial responsibilities resulting in decreased job satisfaction.
Prescription refills were all approved and signed by the physicians but processed and documented by the clinician. All patient telephone calls regarding treatment plan, possible side effects from medications, and insurance issues were fielded by the clinicians, but the plan was discussed with a physician. Documentation was not only handwritten but also entered into the early stages of a department-specific computer database, which did not interface with the rest of the hospital's computer system. A duplicate paper file was then kept with all handwritten and computer documentation, including visit notes and letters for every patient. This was a labor-intensive process, and it created the potential for confusion because documentation at this time included paper systems and at least 2 different computerized medical record systems. Although the vision was to have an APN clinic, at this point, all decision making was based on a physician model.
Continuity with the same APN provider in clinic was lacking and became a major concern, negatively impacting patient, physician, and clinician satisfaction. Although the Prevention Clinic had the advantage of a multidisciplinary group of the physicians, most physicians were only in the clinic from 4 to 8 hours per week because their primary appointments were in other sections of Cleveland Clinic. Physicians also had other responsibilities including hospital service, speaking engagements, and research. When a physician was out for a day, another physician was asked to cover this day to keep the schedule open and avoid canceling patients; otherwise, patients were cancelled, with a loss in patient satisfaction and revenue.
The patient visits were scheduled under physician names, and clinicians were not specifically assigned to patients. Specific clinicians such as APNs and PAs were not recognized as providers in the scheduling system. Instead, they saw patients who were assigned to a physician for that day. If a patient had a preference for a specific physician or a physician/ clinician team, this could adversely limit his/her access for appointments and also reduce continuity and patient and staff satisfaction.
Transition Period
Treatment algorithms were designed by the physicians to guide APNs and foster the vision of an APN model clinic. Algorithms were developed for hyperlipidemia, diabetes mellitus, hypertension, and weight management. Although they were evidence based and theoretically an excellent practice model, they were cumbersome and extremely detailed. Early algorithms were often difficult to follow.
Departmental staff meetings initially included only physicians. Later, nursing management and cardiac rehabilitation management participated. The APNs and PA were not involved. The nursing managers were not APNs at the time. Typical discussion topics included volume statistics, a limited focus on clinical outcomes, and review of the algorithms.
In reality, this was still a traditional physician-based model, with reliance on the physician for all patient care issues and decisions whether in clinic or by telephone. Patient satisfaction, continuity, and access continued to be a concern. The vision of an APN model was then considered as an alternative to the traditional physician model and an appropriate model to address these issues.
APN Model
In 2002, the transition began toward an APN model clinic. This was facilitated by a new nurse manager who was also an APN. After much planning and deliberation, the first step was mailing letters to all patients informing them that they would be scheduled for their follow-up appointments consistently with a single APN instead of the physician. This correspondence explained that this approach was designed to address the issues of continuity of care, patient access, and patient satisfaction.
The model evolved to one in which new patients were seen only by the physician and the medical assistant. Advanced practice nurses focused on seeing only follow-up patients, followed the plan of care as established by the physician at the entry visit, and discussed any changes with the physician as necessary. Over time, the APNs modified each patient's plan of care as new treatment guidelines and research developed, enhancing autonomy and satisfaction. All telephone calls including prescriptions and patient concerns were addressed by the APNs with consultation with physicians as necessary.
Documenting in paper charts was phased out and transitioned to primarily electronic documentation including the APNs signature. The specific departmental database had preceded the Cleveland Clinic's EMR. The departmental database was reconfigured to establish an interface with the EMR. This adaptation greatly increased efficiency, patient, and staff satisfaction and reduced the potential for errors and incomplete information.
Up until May 2004, all patient visits were billed ''incident to'' the physician. ''Incident to'' services refer to office visits wherein the physician provides the initial service and remains active in the patient's care. The patient can be seen for follow-up by a nonphysician clinician but is billed under the physician's name. The physician must be on the premises or in the same suite at the time of the follow-up appointment but does not need to directly see the patient. The policy was subsequently revised to allow either ''incident to'' or independent billing by the APNs to address revenue and accessibility issues. Under the practice of ''incident to'' billing, patients had to be cancelled and rescheduled when there was no physician in suite. With independent billing, the clinic could remain open, and APNs could continue to see patients and bill directly under their own name. Advanced practice nurses obtained a Unique Physician Identification Number and Cleveland Clinic billing numbers to facilitate this practice. The Unique Physician Identification Number has recently been replaced with the National Provider Identifier number. Schedules were also changed to identify APNs as providers. As of May 2006, most patients were billed independently unless excluded by insurance provisions.
In conjunction with these practice changes, departmental staff meetings began to include APNs. Areas of discussion included education, algorithm revision, research, case study review, and specific APN concerns.
Algorithm development and revision now became a joint effort with physician and APN collaboration. Advanced practice nurse autonomy fostered increased respect of APNs as professionals by colleagues and physicians and by patients and their families. Advanced practice nurse autonomy also enhanced the patients' access to care, satisfaction, and continuity and job satisfaction for APNs.
Results
To measure effectiveness of the APN model within Preventive Cardiology and Rehabilitation, 4 areas were evaluated: continuity of care, patient satisfaction, clinical outcomes, and billing charges and volume. Some data from the original physician-based model were available and have been provided for comparison.
Initially, continuity of care was a concern. The same providers, either a physician or a nonphysician clinician, were not necessarily the same from visit to visit. Continuity of care is now more consistent as patients are assigned to a specific APN, and continuity is maintained except for rare occasions such as an emergent call in or specific patient scheduling need. Although there is no objective measure for continuity of care, patient satisfaction scores provide some indirect measurement. (Figure 1) . The APN patient satisfaction data related to provider care revealed either excellent or very good scores ranging from 83% to 96% (Likert scale) in 5 out of 8 questions. These questions included provider explanation, provider thoroughness, involvement in decisions, knowing as a person, and pain treated. In the remaining 3 questions, the physician spent enough time, the provider informed about the care received from other providers, and the provider showed concern, patients were asked to respond ''no, definitely not,'' ''yes somewhat,'' or ''yes, definitely.'' Scores ranged from 84% to 94% for the ''yes, definitely'' response, which was the most favorable response.
Patient satisfaction surveys were generated on providers who billed independently. Before 2006, only physicians billed independently and were therefore included in the process of patient satisfaction surveys. Advanced practice nurse patient satisfaction data were not available at that time because the required billing practices did not capture such data. Because the available data were limited, the APN Preventive Cardiology and Rehabilitation patient satisfaction scores were compared with current scores of other ambulatory clinics at Cleveland Clinic ( Figure 2 ) and the physician satisfaction scores that were available from the original physician-based model in Preventive Cardiology and Rehabilitation from 2000 to 2001 (Figure 3 ). In the first comparison, the current scores from other ambulatory clinics were only available in 4 categories: caring and concern, physician spent enough time, provider informed about the care received from other providers, and recommend the provider. Scores were rated in the 82nd to 91st percentile for the APNs and physicians in other ambulatory clinics (Figure 2) . The Preventive Cardiology and Rehabilitation APN scores were rated higher in all 4 categories, ranging from the 91st to 97th percentile.
In the second comparison, the physician satisfaction data were reported in a different format from May 2000 to May 2001, with the following categories specific to the provider: time spent with patient, explanation of care, technical skills, and personal manner of provider (Figure 3) . The specific questions for each category were not available for review, and data existed on only 3 different providers. Most of the scores were rated either very good or excellent and ranged from the 84th to 95th percentile.
Billing charges and patient volume were other measures of effectiveness. There were 2,522 APN visits from May 1, 2006, to May 1, 2007. Most were billed independently with the exception of a few patients who were billed ''incident to'' to comply with insurance requirements. The independent billing provided $476,031 of charges by 2.2 APN fulltime equivalents (FTEs) and did not reflect actual reimbursement. Visits were coded mostly at levels III to IV. In addition to patient visits, an additional 1,700 patient contacts were documented to address prescription refills, patient questions, symptoms, and test results. The time spent providing these services represented a significant source of patient satisfaction, continuity of care, and access to the patients' healthcare providers. During the time period from total physician follow-up visits coded at levels III and IV. Charges from these visits were $370,087, billed by 4 physicians, each of whom had a variable part-time commitment in the Preventive Cardiology and Rehabilitation clinic. Patient volume was similar in both the APN and physician models, although there were less FTEs in the APN model. In retrospect, a clear comparison between the exact APN FTEs and physician FTEs was difficult to make because of the variable part-time commitments of the physicians. Also, the patients seen in the physician model were not only seen by a physician but also by a nonphysician clinician. Billing charges were equal, if not slightly higher, in the APN model.
The last measure of effectiveness was a brief overview of select clinical outcomes for the APN model. Outcomes for the physician model were limited, reported in a different format, and a comparison was not completed for this article. Therefore, we analyzed the outcomes for the period of time during which APNs have been responsible for follow-up of patients. It is important to remember that the physicians devised the initial plan of care for the patients and contributed to the clinical outcomes. These data included the following parameters: lipids, blood pressure, body mass index, and usCRP, a nonspecific marker of inflammation, on 697 patients who had an entry visit anytime before February 1, 2006 , and at least 2 followups within May 1, 2006 , to May 1, 2007 . Table 1 compares data from the entry visit with data from the most recent follow-up with the average time span of 5.5 years.
Statistically significant outcomes include changes in total cholesterol, triglycerides, high-density lipoprotein, LDL, blood pressure, and usCRP ( Table 1 ). The average total cholesterol level decreased by 48 mg/dL; LDL, by 36 mg/dL; and triglycerides, by 99 mg/dL. High-density lipoprotein increased by 3.5 mg/dL. Blood pressure had statistically significant improvements, although optimal blood pressure remains less than 120/80 by The Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure standards. 17 Ultrasensitive C-reactive protein decreased significantly by 3.68 mg/L. Documentation in the literature reveals that elevated usCRP is a strong risk predictor of cardiovascular disease in primary and secondary prevention. 18 However, there is no clear evidence that reduction in usCRP is associated with reduced CHD risk at this time. Body mass index showed no statistical significance and was essentially unchanged with 29.0 at entry to 29.2 at last follow-up visit. Although these patients did not lose weight, considering they have been followed in Preventive Cardiology and Rehabilitation for 5.5 years, their weight has essentially stayed the same. Data from CARDIA, an observational prospective study, revealed an average weight gain of 10 to 16 kg during 15 years. 19 Therefore, even if our patient population did not lose weight, preventing weight Transition Toward a Nurse PractitionerYManaged Clinic 137 gain may positively affect quality of life in the areas of finances, socialization, and physical and mental health. 20 A subset of these patients included 103 patients with diabetes. Hemoglobin A1C (Hgb A1C) was compared from baseline to most recent follow-up visit. The average Hgb A1C dropped from 7.3% to 7.0%, and although this was not statistically significant, observational data in studies of patients with type 2 diabetes suggest that this change should be associated with a reduction in cardiovascular risk 21 ( Table 2) .
Discussion
In summary, the transition from the physician model to the APN model resulted in improved continuity, patient access, and patient satisfaction. Patients had the same provider for scheduled visits, telephone calls, and prescription refills, except when the provider was unavailable. There were also statistically significant clinical outcomes including lipids, blood pressure, and usCRP, which are generally associated with reduced cardiovascular risk. Although Hgb A1C reductions were not statistically significant, lower values may be associated with reduced risk for cardiovascular disease. Body mass index did not decrease but was maintained. Advanced practice nurse billing charges were slightly higher compared with the physician model but may be a function of rising healthcare costs. Patient visit volume was maintained in both models of care. However, as stated before, a clear comparison cannot be made between the groups, as the APN model used 2.2 FTEs, but the physician model had 4 physicians of varying part-time commitments. This change in delivery of care allowed the physicians to focus on seeing new patients, whereas the APNs continued to see follow-ups. Finally, growth in new patient and follow-up volume was maintained.
Implications for Nursing Practice
Preventive Cardiology and Rehabilitation is an excellent example of appropriate use of APNs. This model provides an opportunity to expand the APN's role within a practice setting and increase autonomy and job satisfaction. Advanced practice nurses can conduct independent research that has potential to improve APN practice. Clinical outcomes can be tracked to demonstrate the benefits of the service they provide.
Various healthcare providers and insurance companies still do not fully understand the role of the APN. Preventive Cardiology and Rehabilitation's APN model provides an opportunity for education on how APNs can be used to provide healthcare for chronic disease management in a cost-effective way. Advanced practice nurses excel in the area of patient education and often function as patient advocates, empowering patients to modify lifestyle and adopt healthy behaviors that are critical to chronic disease management. This article can help educate the healthcare field, the community, and insurance companies on the effective role of APNs.
Future Plans and Considerations
Preventive Cardiology and Rehabilitation at Cleveland Clinic is a role model of appropriate use of APNs within the Department of Cardiovascular Medicine. This APN model could be considered as an exemplar for other major medical centers, specifically in the areas of chronic disease management. Future considerations within this model could include shared medical appointments and Internetbased patient visits. Recommendations for future assessment of APN effectiveness using the proposed model include a study of additional outcomes or variables such as smoking, exercise, alcohol, waist measurement, and perhaps race and gender. What's New and Important h Nurse practitioners used in an independent role enhance patient access and continuity of care. h Nurse practitioners can positively influence clinical outcomes, patient and provider satisfaction, the volume of patients seen, and billing charges. h This article provides insights that can be used to change clinic practice from a traditional physician based model to an APN model.
